APPENDIX B
YOUNG'S MODULUS OF ELASTICITY

IT is often stated that the only properties of steel which are
of real importance to the engineer designer are the elastic limit
and the modulus of elasticity. How true this may be the
author is not prepared to say, but whether or not the statement
is completely accurate, it is a fact that the modulus of elasticity,
" E," is of great importance. It is generally assumed that
" E " is a constant for all kinds of steel, and that its value
is round about 12,800 in ton-inch units. It seems difficult
to believe that " E " really is quite constant for all kinds of
steel, when the variations in structure, constitution, and com-
position are taken into account. It seems very much more
probable that " E " varies somewhat in value, but that its
variations are not very great. The accurate determination
of " E " is by no means easy. It involves the very precise
measurement of small lengths, and quite small errors in the
measurements may lead to very considerable errors in the
values obtained for the modulus. Some very accurate and
careful experiments in connection with the value of " E," have
recently been made upon steel strip which is likely to have been
in the most satisfactory condition as regards homogeneity.
This strip had been cold rolled and afterwards blued at various
temperatures. The results were very carefully verified, and it
was found that the value of " E " in these specimens was by
no means constant. Furthermore, it was found that the
variations were in no way arbitrary, but that the value of " E "
bore a distinct relationship to the temperature at which the
steel had been blued. In these tests the value of " E " varied
from 11,500 to 13,900 in ton-inch units, the maximum variation
being, therefore, about 20 per cent, of the average value. A

number of other tests upon steel strip, some of it hardened
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